Soluble Epoxide Hydrolase Deficiency or Inhibition Attenuates MPTP-Induced Parkinsonism.
Soluble epoxide hydrolase (sEH) inhibition has been demonstrated to have beneficial effects on various diseases, such as hypertension, diabetes, and brain ischemia. However, whether sEH inhibition has therapeutic potential in Parkinson's disease is still unknown. In this paper, we found that sEH expression is increased in 1-methyl-4-phenyl-1,2,3,6-tetrahydro pyridine (MPTP)-treated mice, and sEH deficiency and inhibition significantly attenuated tyrosine hydroxylase (TH)-positive cell loss and improved rotarod performance. The substrate of sEH, 14,15-epoxyeicosatrienoic acid (14,15-EET), protected TH-positive cells and alleviated the rotarod performance deficits of wild-type mice but not sEH-knockout mice. Moreover, the 14,15-EET antagonist 14,15-epoxyeicosa-5(Z)-enoic acid (14,15-EEZE) abolished the neuronal protective effects of sEH deficiency. In primary cultured cortical neurons, MPP(+) induced significant Akt inactivation in neurons from sEH wild-type mice, and this effect was not observed in neurons from knockout mice. Our data indicate that sEH deficiency and inhibition increased 14,15-EET in MPTP-treated mice, which activated the Akt-mediated protection of TH-positive neurons and behavioral functioning. We also found that sEH deficiency attenuated TH-positive cell loss in a paraquat-induced mouse model of Parkinson's. Our data suggest that sEH inhibition might be a powerful tool to protect dopaminergic neurons in Parkinson's disease.